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(54) STRADDLED VEHICLE

(567) A straddled vehicle 1 can have a motor control FiG. 1
unit with precautions against heat, the straddled vehicle
being capable of shortening an electric cable connected
to the motor control unit while achieving effective use of
a space. The straddled vehicle 1 includes an actuator
mechanism 14 including a clutch motor and/or a shift
motor, a motor control unit 15, an electric cable, and a
main harness. The motor control unit 15 is attached to a
frame holding the main harness, such that a distance
from a left-right center line to the motor control unit 15 is
longer than a distance from the left-right center line to a
motor control unit branch portion, and such that at least
a part of the motor control unit is positioned further in a
backward direction than a front fork 12 and further in a
forward direction than the clutch motor and/or the shift
motor.
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Description

Technical Field

[0001] The presentinvention relates to a straddled ve-
hicle.

Background Art

[0002] Known as a straddled vehicle as typified by a

motorcycle is a straddled vehicle equipped with a motor
control unit for controlling various motors. A straddled
vehicle equipped with a motor control unit is disclosed in
Patent Literature 1 (hereinafter, referred to as PTL 1), for
example. In the straddled vehicle according to PTL 1, the
motor control unit electronically controls a transmission.
To be specific, the motor control unit receives a shift de-
tection signal, which is sentin response to a manipulation
on a shift lever. The motor control unit controls a clutch
actuator and a shift actuator based on the received shift
detection signal, to change the gear of the transmission.

Citation List
Patent Literature

[0003] PTL 1:Japanese Patent Application Laid-Open
No0.2015-077887

Summary of Invention
Technical Problem

[0004] A motor control unit, which includes electronic
parts, is desirably disposed in a place that is less likely
toreceive athermalinfluence. For example, itis desirable
to avoid arranging the motor control unit in a place such
as an immediate vicinity of an engine. In the straddled
vehicle according to PTL 1, the motor control unit is dis-
posed under a seat, and is distant from an engine, which
is disposed more forward than the seat. Therefore, the
motor control unit is less likely to receive a thermal influ-
ence.

[0005] Here, the transmission is disposed adjacent to
the engine, and therefore the clutch actuator and the shift
actuator are inevitably disposed near the engine. If the
motor control unit is disposed far from the engine and
the transmission, an electric cable that connects the mo-
tor control unit to the clutch actuator and the shift actuator
has to be long. The longer the electric cable is, the higher
the cost and weight are.

[0006] In a straddled vehicle, a region under a seat is
used as a space for accommodating miscellaneous arti-
cles, orused as a space where onboard equipment (such
as onboard equipment for an ETC system) to be manip-
ulated by a user is disposed. Thus, it is desirable that as
wide a space as possible is provided under the seat.
[0007] The present invention aims to provide a strad-
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dled vehicle that can have a motor control unit with pre-
cautions against heat, the straddled vehicle being capa-
ble of shortening an electric cable connected to the motor
control unit while achieving effective use of a space.

Solution to Problem

[0008] The inventor of the present invention examined
precautions against heat of a motor control unit. The in-
ventor of the present invention considered that if the mo-
tor control unit can be cooled appropriately, it is not nec-
essary to arrange the motor control unit sufficiently far
from an engine, unlike the straddled vehicle of PTL 1 for
example. Use of a running airflow is one conceivable
means for cooling the motor control unit. In order that the
motor control unit can receive a running airflow, the motor
control unit needs to be disposed in a front portion of a
straddled vehicle. In the front portion of the straddled
vehicle, however, a headlight, a front cover, a front fork,
and the like are arranged in and around the center with
respect to the vehicle width direction. If the motor control
unitis disposed right behind these parts, a running airflow
is less likely to hit the motor control unit.

[0009] Theinventorofthe presentinvention conducted
studies about shortening of an electric cable that is con-
nected to the motor control unit. The motor control unit
is connected to a clutch motor and/or a shift motor by the
electric cable. The motor control unit controls the clutch
motor and the like based on an input from a shift operator,
for example. The length of the electric cable depends on
the distance between the motor control unit and a con-
nection destination of the motor control unit.

[0010] In addition, the electric cable connected to the
motor control unit is bundled into a main harness for the
purpose of improving the ease of assembly. The electric
cable, which is bundled in the main harness, branches
from the main harness at a location near the motor control
unit, and is connected to the motor control unit. In general,
the main harness is fixed to a frame. The frame supports
a member that is disposed at the center with respect to
the vehicle width direction, examples of the member in-
cluding an engine, afueltank, and the like. In many cases,
therefore, the frame is divided to the left and right from
a head tube before extending to the back. The main har-
ness is fixed to this frame, and consequently is arranged
at a position shifted to the left or right with respect to the
vehicle width direction. If the motor control unit is dis-
posed at the center with respect to the vehicle width di-
rection, the distance between the main harness and the
motor control unit is large, which results in a long interval
from a portion of the electric cable branching from the
main harness to the motor control unit.

[0011] The inventor of the present invention contem-
plated effective use of a space. In a straddled vehicle, a
crankshaft and a transmission are generally accommo-
dated in a crank case. Examples of the transmission
mounted to the straddled vehicle include a multi-stage
transmission and a continuously variable transmission.
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The multi-stage transmission is more complicated in
structure than the continuously variable transmission.
Therefore, it is likely that a straddled vehicle including a
multi-stage transmission has a crank case larger than
that of a straddled vehicle including a continuously vari-
able transmission. Disposed on the crank case are, for
example, a starter motor, a chain tensioner, a thermostat
of a cooling system, a throttle valve, and the like. Thus,
in the straddled vehicle, various components are dis-
posed in spite of a narrow vehicle width, which results in
a limited baggage accommodation space. This is con-
spicuous especially in a straddled vehicle including a
multi-stage transmission.

[0012] Asdescribed above, the inventor of the present
invention examined arrangement of the motor control unit
that can achieve all of the precautions against heat, the
shortening of the electric cable connected to the motor
control unit, and the effective use of a space. As a con-
sequence, the inventor of the present invention con-
ceived of the invention of the present application, which
will be described below.

(1) A straddled vehicle of the present invention in-
cludes a vehicle body including a head tube and a
frame, the frame extending backward from the head
tube in a top view, the frame being disposed so as
to be shifted in the left-right direction from a left-right
center line, the left-right center line extending in the
forward-backward direction while passing through
the head tube; a front fork supported by the head
tube; a multi-stage transmission including plural
gears; an actuator mechanism for changing a gear
of the multi-stage transmission, the actuator mech-
anism including a clutch motor and/or a shift motor,
the clutch motor being disposed further in the back-
ward direction than the head tube, the shift motor
being disposed further in the backward direction than
the head tube; a motor control unit for controlling the
clutch motor and/or the shift motor; an electric cable
connecting the motor control unit to the clutch motor
and/or the shift motor; and a main harness bundling
an intermediate section of the electric cable together
with another electric cable. The motor control unit is
attached to the frame, which holds the main harness,
such that: a distance in the left-right direction from
the left-right center line to the motor control unit is
longer than a distance in the left-right direction from
the left-right center line to a motor control unit branch
portion, the motor control unit branch portion being
a portion where an end portion of the electric cable
connected to the motor control unit branches from
the main harness; and at least a part of the motor
control unit is positioned further in the backward di-
rection than the front fork and further in the forward
direction than the clutch motor and/or the shift motor.

[0013] In the foregoing straddled vehicle, the motor
control unit is shifted to the left or right relative to the
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center in the left-right direction, and is disposed further
in an outward direction in the left-right direction than the
motor control unit branch portion where the electric cable
branches from the main harness. Examples of such a
configuration include a configuration in which the main
harness is attached inward of the frame while the motor
control unit is attached outward of the frame. This con-
figuration makes the motor control unit likely to receive
a running airflow.

[0014] The motor control unit is attached to the frame,
which holds the main harness, and is disposed at a po-
sition close to the main harness. The motor control unit
is disposed between the front fork and the clutch motor
(and/orthe shift motor) in the forward-backward direction.
Therefore, for example, providing the shift operator con-
nected to the motor control unitto a steering handle short-
ens both the distance in the forward-backward direction
between the motor control unit and the shift operator,
which is a connection destination of the motor control
unit, and the distance in the forward-backward direction
between the motor control unit and the clutch motor
(and/or the shift motor), which is a connection destination
of the motor control unit. Such a configuration shortens
the length of the electric cable connected to the motor
control unit.

[0015] Furthermore, in the foregoing configuration, the
motor control unitis notdisposed in, for example, a space
under a seat, or the like. This can minimize an influence
that the motor control unit has on the size of an accom-
modation space.

[0016] Accordingly, the foregoing straddled vehicle
can have the motor control unit with precautions against
heat, and can shorten the electric cable connected to the
motor control unit while achieving effective use of a
space.

[0017] (2)The straddled vehicle accordingto (1) above
may further include a steering handle supported by the
head tube, and a shift operator capable of changing a
gear of the multi-stage transmission, the shift operator
being provided to the steering handle. The motor control
unit may be attached to the frame, which holds the main
harness, such that at least a part of the motor control unit
is positioned further in a downward direction than the
shift operator and further in an upward direction than the
clutch motor and/or the shift motor.

[0018] In the straddled vehicle according to (2) above,
the motor control unit is disposed between the shift op-
erator and the clutch motor (and/or the shift motor) in an
up-down direction. This shortens both the distance in the
up-down direction between the motor control unitand the
shift operator, which is a connection destination of the
motor control unit, and the distance in the up-down di-
rection between the motor control unit and the clutch mo-
tor (and/or the shift motor), which is a connection desti-
nation of the motor control unit. Thus, not only the length
of the electric cable in the forward-backward direction
but also the length thereof in the up-down direction is
shortened. Accordingly, this straddled vehicle can have
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the motor control unit with precautions against heat, and
can further shorten the electric cable connected to the
motor control unit while achieving effective use of a
space.

[0019] (3) The straddled vehicle according to (1) or (2)
above may include two front forks supported by the head
tube, the two front forks being disposed to the left and
right relative to the left-right center line. The motor control
unit may be attached to the frame, which holds the main
harness, such that at least a part of the motor control unit
is positioned further in the outward direction than an outer
edge of either one of the two front forks in the left-right
direction while the straddled vehicle is in an upright and
non-steered state.

[0020] In the straddled vehicle according to (3) above,
atleast a part of the motor control unitis positioned further
in a leftward direction than a left front fork or further in a
rightward direction than a right front fork. This makes the
motor control unit likely to receive a running airflow. Ac-
cordingly, this straddled vehicle can have the motor con-
trol unit with further improved precautions against heat,
and also can shorten the electric cable connected to the
motor control unit while achieving effective use of a
space.

[0021] (4) The straddled vehicle according to any of
(1) to (3) above may further include a seat on which a
driver of the straddled vehicle sits, the seat being at-
tached to the vehicle body. The motor control unit may
be attached to the frame, which holds the main harness,
such that at least a part of the motor control unit is posi-
tioned further in the backward direction than the front fork
and further in the forward direction than the clutch motor
and/or the shift motor, the clutch motor being disposed
further in the forward direction than the seat, the shift
motor being disposed further in the forward direction than
the seat.

[0022] A portion of the seat of the straddled vehicle
near its front end has a narrowed width in the left-right
direction, and is constricted. The main harness bundles
electric cables connected to a rear indicator, a taillight,
and the like, for example. Thus, the main harness runs
from a vehicle front portion, passes through a constricted
portion, and reaches a vehicle rear portion. In the strad-
dled vehicle according to (4) above, the clutch motor
(and/or the shift motor) is disposed further in the forward
direction than the seat, and therefore the electric cable
connected to the motor control unit does not pass through
the constricted portion. The main harness, which passes
through the constricted portion, can be thinned, so that
a larger accommodation space can be obtained under
the seat. Accordingly, this straddled vehicle can have the
motor control unit with precautions against heat, and can
shorten the electric cable connected to the motor control
unit while achieving more effective use of a space.
[0023] (5) In the straddled vehicle according to any of
(1) to (4) above, the motor control unit may be attached
to the frame, which holds the main harness, such that a
length of the electric cable from the motor control unit
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branch portion to the motor control unit is shorter than a
length of the electric cable from the motor control unit
branch portion to the clutch motor and/or the shift motor.
[0024] In the straddled vehicle according to (5) above,
the distance between the motor control unitand the motor
control unit branch portion is short, and consequently the
motor control unit is disposed near the main harness.
Thus, a section of the electric cable from an end portion
of the electric cable, that is, the motor control unit branch
portion, to the motor control unit is short. Accordingly,
this straddled vehicle can have the motor control unit with
precautions against heat, and can further shorten the
electric cable connected to the motor control unit while
achieving effective use of a space.

[0025] (6) In the straddled vehicle according to any of
(1) to (5) above, the motor control unit may be attached
to the frame, which holds the main harness, such that
the motor control unit is entirely shifted to the left or right
relative to the left-right center line in the left-right direction
of the straddled vehicle.

[0026] In the straddled vehicle according to (6) above,
the motor control unit is disposed so as to be entirely
shifted to the left or right relative to the center in the left-
right direction. Accordingly, this straddled vehicle can
have the motor control unit with further improved precau-
tions against heat, and also can shorten the electric cable
connected to the motor control unit while achieving ef-
fective use of a space.

[0027] (7) In the straddled vehicle according to any of
(1) to (6) above, the motor control unit may be attached
to the frame, which holds the main harness, such that an
area of the motor control unit in a side view of the strad-
dled vehicle is larger than areas of the motor control unit
in front and top views of the straddled vehicle.

[0028] In the straddled vehicle, various components
such as an engine, a drive system, and the like, are dis-
posed between the front fork and the clutch motor (and/or
the shift motor). There is a demand for downsizing of the
straddled vehicle, on the other hand. If, for example, the
motor control unit is disposed with its largest surface fac-
ing in the up-down direction, the motor control unit largely
protrudes from the frame. In this respect, the straddled
vehicle according to (7) above has the motor control unit
disposed in such a manner as to restrain the protrusion
from the frame. Accordingly, this straddled vehicle can
exert an effect of suppressing a size increase of the strad-
dled vehicle in addition to the above-described effects.
[0029] (8) In the straddled vehicle according to any of
(1) to (7) above, the frame may include a left frame and
a right frame, the left frame being disposed to the left
relative to the left-right center line, the right frame being
disposed to the right relative to the left-right center line.
The motor control unit may be attached to the left frame,
which holds the main harness, such that: a distance in
the left-right direction from the left-right center line to the
motor control unit is longer than a distance in the left-
right direction from the left-right center line to the motor
controlunitbranch portion; and atleast a part of the motor
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control unitis positioned further in the backward direction
than the front fork and further in the forward direction
than the clutch motor and/or the shift motor.

[0030] Generally, in a straddled vehicle, a brake lever
and a pedal are provided in a right portion of the vehicle.
Therefore, it is desirable that a hydraulic power unit for
controlling a brake pressure is also provided in the right
portion of the vehicle. In the straddled vehicle according
to (8) above, the motor control unit is provided in a left
portion of the vehicle. This consequently makes it possi-
ble that a space for arrangement of a hydraulic power
unit is provided in a right portion of the vehicle. Accord-
ingly, this straddled vehicle can exert an effect of making
a brake system compact in addition to the above-de-
scribed effects.

[0031] Explanations of configurations, terms, and the
like, of the present invention will be given below.

[0032] The "straddled vehicle" is transport equipment,
for example. The straddled vehicle is a vehicle driven by
a human, for example. The straddled vehicle is a vehicle
of a type in which a driver sits straddling a seat, for ex-
ample. In the straddled vehicle, for example, the sitting
driver has his/her left leg positioned to the left relative to
the center in the left-right direction of the straddled vehi-
cle, and his/her right leg positioned to the right relative
to the center in the left-right direction of the straddled
vehicle. The straddled vehicle is a motorcycle, for exam-
ple. The straddled vehicle is not limited to the motorcycle,
and may be a motor tricycle, for example. The straddled
vehicle has two or three wheels, for example. The strad-
dled vehicle has at least one front wheel and at least one
rear wheel, for example. The type of the straddled vehicle
is not particularly limited, and examples thereof include
a moped type, an off-road type, and an on-road type. The
straddled vehicle may have a cabin. The straddled vehi-
cle is an engine vehicle that travels only with power gen-
erated by an engine, for example. The straddled vehicle
may be a hybrid vehicle equipped with an engine and an
electric motor, for example. The straddled vehicle may
be an electric vehicle that travels only with power gener-
ated by an electric motor, for example.

[0033] The "frame" constitutes a framework of the
straddled vehicle, for example. The frame is made of a
metal-made pipe, for example. The frame includes at
least the head tube and the main frame, for example.
The main frame extends in the forward-backward direc-
tion of the straddled vehicle in a top view, for example.
The main frame may extend obliquely or may be curved
in the left-right direction, in the forward-backward direc-
tion, and in the up-down direction, respectively, for ex-
ample. Itis justrequired that, for example, the main frame
entirely extends in the forward-backward direction in a
top view. The main frame, for example, bifurcates left
and right relative to the left-right center line in a top view,
and extends backward. The left-right center line passes
through the center of the upper end of the head tube in
atop view, forexample. The main frame supports a power
source storage part, for example. The power source stor-
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age part is a fuel tank or a battery, for example.

[0034] The frame may include a down frame, which is
disposed further in the downward direction than the main
frame, for example. The down frame bifurcates left and
right relative to the left-right center line in a top view, for
example. The down frame extends backward and ob-
liquely downward from the head tube, for example. The
down frame includes an engine support portion for sup-
porting the engine, for example.

[0035] The frame may include a support frame, which
connects the main frame to the down frame, for example.
The support frame is connected to the main frame at a
location further in the forward direction than the clutch
motor and/or the shift motor, for example. The support
frame is connected to the down frame at a location closer
to the head tube than the engine support portion, for ex-
ample.

[0036] In a side view, the frame forms a motor control
unit arrangement region, which is defined by the head
tube, the main frame, the down frame, and the support
frame, for example. The motor control unit is attached to
the frame such that at least a part of the motor control
unit is positioned in the motor control unit arrangement
region in a side view, for example. The frame to which
the motor control unit is attached is not particularly limit-
ed. The motor control unit is attached to at least one of
the main frame, the down frame, or the support frame,
for example.

[0037] The frame may include a seat frame for sup-
porting the seat, the seat frame being disposed further
in the backward direction than the main frame.

[0038] The "actuator mechanism" performs a gear shift
operation based on a signal from the motor control unit,
for example. The actuator mechanism constitutes an au-
tomatic transmission or a semi-automatic transmission,
for example. The actuator mechanism may include both
the clutch motor and the shift motor, for example. It may
be acceptable that the actuator mechanism includes the
clutch motor but does not include the shift motor, for ex-
ample. It may be acceptable thatthe actuator mechanism
does not include the clutch motor but includes the shift
motor, for example. In short, the actuator mechanism in-
cludes at least either the clutch motor or the shift motor,
for example.

[0039] The clutch motor performs a clutch operation,
for example. The clutch motor connects and disconnects
a clutch, for example. The clutch motor is disposed such
that atleast a part of the clutch motor is positioned further
in the rightward direction than the left-right center line,
for example. The shift motor performs a shift operation,
for example. The shift motor selects a gear of the multi-
stage transmission, for example. The shift motor is dis-
posed such that at least a part of the shift motor is posi-
tioned further in the leftward direction than the left-right
center line, for example. The clutch motor and the shift
motor may each include a decelerator, for example. The
actuator mechanism is attached to the engine, for exam-
ple. The actuator mechanism may be provided in a crank
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case of the engine. The actuator mechanism may be at-
tached to the frame, for example.

[0040] The "motor control unit" controls the actuator
mechanism, for example. The motor control unit is direct-
ly connected to the clutch motor and/or the shift motor
by the electric cable, for example. The motor control unit
is connected to the clutch motor and/or the shift motor
by the electric cable without interposition of any other
control unit, forexample. The other control unitis adevice
including a processor such as an electronic control unit
(ECU), for example. The motor control unit may be con-
nected to the clutch motor and/or the shift motor by the
electric cable with interposition of a relay, for example.
The motor control unit may be connected to the clutch
motor and/or the shift motor by the electric cable with
interposition of a relay connector, for example. The motor
control unit is directly connected to the shift operator by
the electric cable, for example. The motor control unit
instructs the actuator mechanism to change the gear of
the multi-stage transmission in response to a signal from
the shift operator, for example. The motor control unit
may be connected to an engine control unit for controlling
the engine, a shift sensor, or the like, for example.
[0041] The motor control unit is disposed such that at
least a part of the motor control unit is positioned further
in the forward direction than the multi-stage transmission,
for example. The motor control unitis disposed such that
atleast a part of the motor control unitis positioned further
in the forward direction than the engine, for example. The
motor control unit is disposed such that at least a part of
the motor control unit is positioned further in the forward
direction than a maximum width position at which the
frame has the maximum width in the left-right direction,
for example.

[0042] The motor control unit is disposed further in the
backward direction than a movable range of the front
fork, forexample. The motor control unitis disposed such
that at least a part of the motor control unit is positioned
further in the backward direction than the head tube, for
example. The motor control unit is disposed such that at
least a part of the motor control unit is positioned further
in the backward direction than the steering handle while
the straddled vehicle is in the upright and non-steered
state, for example. The motor control unit is disposed
such that at least a part of the motor control unit is posi-
tioned further in the backward direction than the shift op-
erator while the straddled vehicle is in the upright and
non-steered state, for example. The motor control unit is
disposed such that at least a part of the motor control
unit is positioned further in the backward direction than
the front end of the engine, for example.

[0043] The motor control unit is attached to the frame
such that at least a part of the motor control unit is posi-
tioned further in the outward direction than the frame in
the left-right direction, for example. The motor control
unit is disposed such that at least a part of the motor
control unit is positioned further in the outward direction
than the motor control unit branch portion in the left-right
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direction, for example. The motor control unit is disposed
such that at least a part of the motor control unit is posi-
tioned further in the rightward direction than the left end
of the crank case of the engine, for example. The motor
control unit is disposed such that at least a part of the
motor control unit is positioned further in the rightward
direction than the left end of a cylinder body of the engine,
for example.

[0044] The motor control unit is disposed further in the
downward direction than the movable range of the steer-
ing handle, for example. The motor control unit is dis-
posed such that at least a part of the motor control unit
is positioned further in the downward direction than the
power source storage part, for example. The motor con-
trol unit is disposed such that at least a part of the motor
controlunitis positioned further in the downward direction
than the upper end of the front fork, for example. The
motor control unit is disposed such that at least a part of
the motor control unit is positioned further in the down-
ward direction than the upper end of the head tube, for
example.

[0045] The motor control unit is disposed such that at
least a part of the motor control unit is positioned further
in the upward direction than a front wheel, for example.
The motor control unit is disposed such that at least a
part of the motor control unit is positioned further in the
upward direction than the lower end of the front fork, for
example. The motor control unit is disposed such that at
least a part of the motor control unit is positioned further
in the upward direction than the lower end of the head
tube, forexample. The motor control unitis disposed such
that at least a part of the motor control unit is positioned
further in the upward direction than the upper end of the
engine, for example. The motor control unit is disposed
such that at least a part of the motor control unit is posi-
tioned further in the upward direction than the engine
support portion of the frame, for example. The engine
support portion is a portion where the engine is attached
to the frame, for example. The frame includes plural en-
gine support portions, for example. The motor control
unit is disposed such that at least a part of the motor
control unit is positioned further in the upward direction
than the uppermost one of the plural engine support por-
tions, for example.

[0046] The motor control unit has a box-like shape, for
example. The motor control unit has a substantially rec-
tangular parallelepiped shape, for example. The motor
control unit is disposed so as to lie along the frame, for
example. The motor control unit is disposed such that its
largest surface faces in the left-right direction, for exam-
ple. The motor control unit is disposed such that at least
a part of its largest surface is visually observable in a
side view, for example. The motor control unit includes
a connector to which the electric cable is connected, for
example. The motor control unit is disposed such that
the connector is visually observable in a top view, for
example. The motor control unit is disposed such that
the connector is visually observable in a front view, for
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example.

[0047] The motor control unit is accommodated in a
holder, for example. The motor control unit is attached
to the frame by the holder being fixed to the frame, for
example. The motor control unit is disposed such that at
least a part of the motor control unit is covered by a side
cowl, for example. The motor control unit is disposed
such that at least a part of its outer surface is covered by
the side cowl in the left-right direction, for example. The
motor control unit is disposed such that at least a part of
its front surface is open to the outside in a front view, for
example.

[0048] The "main harness" is configured as a bundle
of plural electric cables. The plural electric cables include
electric cables that are connected to various kinds of elec-
trical equipment such as a lighting device and a control
unit, for example. The main harness is thicker than the
electric cables, for example. The main harness extends
in the forward-backward direction of the straddled vehi-
cle, for example. The main harness passes through the
constricted portion of the straddled vehicle, for example.
The constricted portion is located at the front end of the
seat, for example. The main harness is provided inside
the vehicle body, for example. The main harness is pro-
vided further in the inward direction than the frame, for
example. The main harness may be held by the leftframe,
or may be held by the right frame, for example.

[0049] The "distance in the left-right direction from the
left-right center line to the motor control unit" is identified
as the shortest distance in the left-right direction from the
left-right center line to the motor control unit, for example.
The same is true for the distance in the left-right direction
from the left-right center line to the motor control unit
branch portion.

Advantageous Effects of Invention

[0050] The presentinvention can provide a motor con-
trol unit with precautions against heat, and can shorten
an electric cable connected to the motor control unit while
achieving effective use of a space.

Brief Description of Drawings
[0051]

[FIG. 1] FIG. 1(A) is a left side view of a straddled
vehicle according to an embodiment, and FIG. 1(B)
is a top view schematically showing a vehicle body
structure of the straddled vehicle according to the
embodiment.

[FIG. 2] FIG. 2 is a right side view showing a vehicle
body structure of the straddled vehicle according to
the embodiment.

[FIG. 3] FIG. 3 is a left side view showing a vehicle
body structure of the straddled vehicle according to
the embodiment.

[FIG. 4] FIG. 4 is a front view showing a vehicle body
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structure of the straddled vehicle according to the
embodiment.

Description of Embodiments

[0052] In the following, a straddled vehicle according
to an embodiment of the present invention will be de-
scribed with reference to the drawings. The embodiment
described below is just an example. The interpretation
of the present invention should not be limited in any way
by the embodiment described below. In the drawings,
the reference signs F, B, U, D, L, and R indicate the for-
ward (front), back (rear), up, down, left, and right, respec-
tively.

[0053] FIG.1(A)isaleftside view of a straddled vehicle
according to the embodiment. A straddled vehicle 1 is a
motorcycle. The straddled vehicle 1 includes a vehicle
body 11, a front fork 12, a multi-stage transmission 13,
an actuator mechanism 14, and a motor control unit 15.
[0054] FIG. 1(B) is a top view schematically showing
a vehicle body structure of the straddled vehicle accord-
ing to the embodiment. The vehicle body 11 includes a
head tube 111 and a frame 112. The head tube 111 sup-
ports a steering handle in a steerable manner.

[0055] Theframe 112 extends backward from the head
tube 111 in a top view. The frame 112 is disposed so as
to be shifted in a left-right direction relative to a left-right
center line CL, which extends in a forward-backward di-
rection while passing through the head tube 111. More
specifically, the frame 112 includes a left frame 1121 and
a right frame 1122, the left frame 1121 being disposed
so as to be shifted to the left relative to the left-right center
line CL, the right frame 1122 being disposed so as to be
shifted to the right relative to the left-right center line CL.
[0056] The front fork 12 is supported by the head tube
111 via a bracket. The front fork 12 extends in an up-
down direction. The front fork 12 supports a front wheel
(not shown).

[0057] ReferringtoFIG. 1(A), the multi-stage transmis-
sion 13 includes plural gears having different gear ratios.
The multi-stage transmission 13 transmits power of an
engine 21 to a driving wheel via a gear selected by a
driver. The driver manipulates a shift operator 181, which
is provided to a steering handle 18, to select a gear of
the multi-stage transmission 13. The actuator mecha-
nism 14 changes a gear of the multi-stage transmission
13 in response to the driver's manipulation on the shift
operator 181.

[0058] Referringto FIG. 1(B), the actuator mechanism
14 includes a clutch motor 141 and a shift motor 142.
Both the clutch motor 141 and the shift motor 142 are
disposed further in the backward direction than the head
tube 111.

[0059] The motorcontrol unit 15 controls the clutch mo-
tor 141 and the shift motor 142. The motor control unit
15 includes a processor such as a central processing
unit (CPU). The processor reads and executes one or
more programs recorded in a non-volatile memory, so
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that the motor control unit 15 performs various controls.
[0060] The straddled vehicle 1furtherincludes anelec-
tric cable 16 and a main harness 17. The electric cable
16 connects the motor control unit 15 to the clutch motor
141. The electric cable 16 connects the motor control
unit 15 to the shift motor 142. In this embodiment, the
electric cable 16 connects the motor control unit 15 to
the clutch motor 141, and the motor control unit 15 to the
shift motor 142, via a relay 161. The relay 161 is con-
nected to a battery (not shown). The motor control unit
15, by controlling the relay 161, controls electricity to be
supplied from the battery to the clutch motor 141 and the
shift motor 142. The electric cable 16 may have a relay
connector disposed between the motor control unit 15
and the clutch motor 141. The electric cable 16 may have
a relay connector disposed between the motor control
unit 15 and the shift motor 142.

[0061] The main harness 17 bundles an intermediate
section of the electric cable 16 together with other electric
cables. More specifically, the main harness 17 bundles
an intermediate section of the electric cable 16 from the
motor control unit 15 to the relay 161 and an intermediate
section of the electric cable 16 from the relay 161 to the
clutch motor 141 and the shift motor 142. The main har-
ness 17 is held by the left frame 1121 with a holder such
as a cable tie.

[0062] The motor control unit 15 is attached to the left
frame 1121, which holds the main harness 17. The motor
control unit 15 is disposed so as to be entirely shifted to
the left relative to the left-right center line CL. Here, it
may be acceptable that the motor control unit 15 is dis-
posed so as to be partially shifted to the left relative to
the left-right center line CL. The motor control unit 15 is
disposed such that a distance L1 in the left-right direction
from the left-right center line CL to the motor control unit
15 is longer than a distance L2 in the left-right direction
from the left-right center line CL to a motor control unit
branch portion 171. The motor control unit branch portion
171 is a portion where an end portion 162 of an electric
cable connected to the motor control unit 15 branches
from the main harness 17.

[0063] The length of an electric cable from the motor
control unit branch portion 171 to the motor control unit
15 is shorter than the length of an electric cable from the
motor control unit branch portion 171 to the clutch motor
141. Here, the length of the electric cable from the motor
control unit branch portion 171 to the clutch motor 141
is the sum of the length of an electric cable from the motor
control unit branch portion 171 to the relay 161 and the
length of an electric cable from the relay 161 to the clutch
motor 141. Here, it may be acceptable that the length of
the electric cable from the motor control unit branch por-
tion 171 to the motor control unit 15 is equal to or longer
than the length of the electric cable from the motor control
unit branch portion 171 to the clutch motor 141.

[0064] The length of the electric cable from the motor
control unit branch portion 171 to the motor control unit
15 is shorter than the length of an electric cable from the
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motor control unit branch portion 171 to the shift motor
142. Here, the length of the electric cable from the motor
control unit branch portion 171 to the shift motor 142 is
the sum of the length of the electric cable from the motor
control unit branch portion 171 to the relay 161 and the
length of an electric cable from the relay 161 to the shift
motor 142. Here, it may be acceptable that the length of
the electric cable from the motor control unit branch por-
tion 171 to the motor control unit 15 is equal to or longer
than the length of the electric cable from the motor control
unit branch portion 171 to the shift motor 142.

[0065] FIG. 2 is a right side view showing a vehicle
body structure of the straddled vehicle according to the
embodiment. The clutch motor 141 is disposed further in
the upward direction than the multi-stage transmission
13. The clutch motor 141 is disposed such that at least
a part of the clutch motor 141 is positioned further in the
rightward direction than the left-right center line. The
clutch motor 141 is disposed further in the forward direc-
tion than a seat 20, on which the driver sits. The straddled
vehicle 1 further includes another control unit 19, which
is attached to the right frame 1122. The other control unit
19 is, though not particularly limited, a group control unit
or the like, for example.

[0066] FIG. 3is a left side view showing a vehicle body
structure of the straddled vehicle according to the em-
bodiment. The shift motor 142 is disposed further in the
upward direction than the multi-stage transmission 13.
The shift motor 142 is disposed such that at least a part
of the shift motor 142 is positioned further in the leftward
direction than the left-right center line. The shift motor
142 is disposed further in the forward direction than the
seat 20. Here, it may be acceptable that the clutch motor
141 and the shift motor 142 are disposed such that at
least a part of the clutch motor 141 and the shift motor
142 is positioned further in the forward direction than the
seat 20. The motor control unit 15 is attached to the left
frame 1121 such that at least a part of the motor control
unit 15 is positioned further in the backward direction
than the front fork 12 and further in the forward direction
than the clutch motor 141 and the shift motor 142.
[0067] More specifically, the left frame 1121 includes
a main frame 1122, a down frame 1123, and a support
frame 1124. The motor control unit 15 is attached to the
left frame 1121 such that at least a part of the motor
control unit 15 is positioned in a motor control unit ar-
rangementregion, which is defined by the head tube 111,
the main frame 1122, the down frame 1123, and the sup-
port frame 1124.

[0068] The motor control unit 15 is attached to the left
frame 1121 such that at least a part of the motor control
unit 15 is positioned further in the downward direction
than the shift operator 181. The motor control unit 15 is
attached to the left frame 1121 such that at least a part
of the motor control unit 15 is positioned further in the
upward direction than the clutch motor 141 and the shift
motor 142. Here, it may be acceptable that the motor
control unit 15 is attached to the left frame 1121 such
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that atleast a part ofthe motor control unit 15is positioned
further in the downward direction than the clutch motor
141 and the shift motor 142.

[0069] The motor control unit 15 has a substantially
rectangular parallelepiped shape. The motor control unit
15 is attached to the left frame 1121 such that the area
of the motor control unit in a side view is larger than the
areas of the motor control unit in the front and top views
of the straddled vehicle.

[0070] FIG. 4 is a front view showing a vehicle body
structure of the straddled vehicle according to the em-
bodiment. In the drawing, the straddled vehicle 1 is in an
upright and non-steered state. The motor control unit 15
is attached to the left frame 1121 such that at least a part
of the motor control unit 15 is positioned further in the
leftward direction than a left edge 1211 of a left front fork
121 in the left-right direction. Here, it may be acceptable
that the motor control unit 15 is attached to the right frame
1122 such that at least a part of the motor control unit 15
is positioned further in the rightward direction than a right
edge 1221 of a right front fork 122 in the left-right direc-
tion.

Reference Signs List

[0071]

1 : straddled vehicle

11 : vehicle body

111 : head tube

112 : frame

1121 :left frame

1122 :right frame

12 : front fork

121 : left front fork

122 : right front fork

13 : multi-stage transmission

14 : actuator mechanism

141 : clutch motor

142 : shift motor

15 : motor control unit

16 : electric cable

161 :relay

162 : end portion of electric cable connected to motor
control unit

17 : main harness

171 : motor control unit branch portion

18 : steering handle

181 : shift operator

19 : another control unit

20 : seat

21 : engine

CL : left-right center line

L1 : distance in the left-right direction from the left-
right center line to the motor control unit

L2 : distance in the left-right direction from the left-
right center line to the motor control unit branch
portion
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Claims
1. A straddled vehicle (1) comprising:

a vehicle body (11) including a head tube (111)
and a frame (112), the frame (112) extending
backward from the head tube (111) in a top view,
the frame (112) being disposed so as to be shift-
ed in the left-right direction from a left-right cent-
erline (CL), the left-right center line (CL) extend-
ing in the forward-backward direction while
passing through the head tube (111);

a front fork (12) supported by the head tube
(111);

a multi-stage transmission (13) including plural
gears;

an actuator mechanism (14) for changing a gear
of the multi-stage transmission (13), the actuator
mechanism (14) including a clutch motor (141)
and/or a shift motor (142), the clutch motor (141)
being disposed further in the backward direction
than the head tube (111), the shift motor (142)
being disposed further in the backward direction
than the head tube (111);

a motor control unit (15) configured to control
the clutch motor (141) and/or the shift motor
(142);

an electric cable (16) connecting the motor con-
trol unit (15) to the clutch motor (141) and/or the
shift motor (142); and

a main harness (17) bundling an intermediate
section of the electric cable (16) together with
another electric cable,

the motor control unit (15) being attached to the
frame (112), which holds the main harness (17),
such that

a distance in the left-right direction from the
left-right center line (CL) to the motor control
unit (15) is longer than a distance in the left-
right direction from the left-right center line
(CL) to a motor control unit branch portion
(171), the motor control unit branch portion
(171) being a portion where an end portion
(162) of the electric cable (16) connected to
the motor control unit (15) branches from
the main harness (17), and

at least a part of the motor control unit (15)
is positioned further in the backward direc-
tion than the front fork (12) and further in
the forward direction than the clutch motor
(141) and/or the shift motor (142).

2. Thestraddled vehicle (1) according to claim 1, further
comprising:

a steering handle (18) supported by the head
tube (111); and
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ashiftoperator (181) capable of changing agear
of the multi-stage transmission (13), the shift op-
erator (181) being provided to the steering han-
dle (18), wherein

the motor control unit (15) is attached to the
frame (112), which holds the main harness (17),
such that at least a part of the motor control unit
(15) is positioned further in the downward direc-
tion than the shift operator (181) and further in
the upward direction than the clutch motor (141)
and/or the shift motor (142).

The straddled vehicle (1) according to claim 1 or 2,
comprising two front forks (121, 122) supported by
the head tube (111), the two front forks (121, 122)
being disposed to the left and right relative to the left-
right center line (CL), wherein

the motor control unit (15) is attached to the frame
(112), which holds the main harness (17), such that
at least a part of the motor control unit (15) is posi-
tioned further in an outward direction than an outer
edge of either one of the two front forks (121, 122)
in the left-right direction while the straddled vehicle
(1) is in an upright and non-steered state.

The straddled vehicle (1) according to any one of
claims 1 to 3, further comprising a seat (20) on which
a driver of the straddled vehicle (1) can be seated,
the seat (20) being attached to the vehicle body (11),
wherein

the motor control unit (15) is attached to the frame
(112), which holds the main harness (17), such that
at least a part of the motor control unit (15) is posi-
tioned further in the backward direction than the front
fork (12) and further in the forward direction than the
clutch motor (141) and/or the shift motor (142), the
clutch motor (141) being disposed further in the for-
ward direction than the seat (20), the shift motor
(142) being disposed further in the forward direction
than the seat (20).

The straddled vehicle (1) according to any one of
claims 1 to 4, wherein the motor control unit (15) is
attached to the frame (112), which holds the main
harness (17), such that a length of the electric cable
(16) from the motor control unit branch portion (171)
to the motor control unit (15) is shorter than a length
of the electric cable (16) from the motor control unit
branch portion (171) to the clutch motor (141) and/or
the shift motor (142).

The straddled vehicle (1) according to any one of
claims 1 to 5, wherein the motor control unit (15) is
attached to the frame (112), which holds the main
harness (17), such that the motor control unit (15) is
entirely shifted to the left or right relative to the left-
right center line (CL) in the left-right direction of the
straddled vehicle (1).
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10

The straddled vehicle (1) according to any one of
claims 1 to 6, wherein the motor control unit (15) is
attached to the frame (112), which holds the main
harness (17), such that an area of the motor control
unit (15) in a side view of the straddled vehicle (1) is
larger than areas of the motor control unit (15) in
front and top views of the straddled vehicle (1).

The straddled vehicle (1) according to any one of
claims 1to 7, wherein the frame (112) includes a left
frame (1121) and a right frame (1122), the left frame
(1121) being disposed to the left relative to the left-
right center line (CL), the right frame (1122) being
disposed to the right relative to the left-right center
line (CL), and

the motor control unit (15)is attached to the leftframe
(1121), which holds the main harness (17), such that:

a distance in the left-right direction from the left-
right center line (CL) to the motor control unit
(15) is longer than a distance in the left-right di-
rection from the left-right center line (CL) to the
motor control unit branch portion (171); and

at least a part of the motor control unit (15) is
positioned further in the backward direction than
the front fork (12) and further in the forward di-
rection than the clutch motor (141) and/or the
shift motor (142).
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